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This paper considers the possibility and desirabilit^y 
of compet'encybased education. It examines ,the^ present s^:atus. of 
behavioral objectives and revaews a, recent assessment of most ^ 
empirical studies on behavioral objectiires. It then presents a 
comparative consideration and assessment of the following teaching 
models: (1) the impression model, (2) the insight model, and (3) the 
rule following model. It also discusses a systems analysis of human 
behavior, specificaily thinking. The pa|»er',then uses this analysis of 
learning activity -and the examination of t^ie distinctions which can 
be made between training and educ'ation to»form som^ conclusions 
concerning coapetency^based etlucation. These conclusions are: (1) a 
distinction <^ be made between learning -as a traiining process and 
learning* as new" concept formation (2) training is useful in the 
acquisition" of skills, (3) mabhin^ mu§t only present material that 
one is sure of so that the jyipil is left the freedom essential for 



the formation 6f^'art,-=^ay-=^ , " '"'T-, — "''.^7 ^ 

thinking, ,(5) ' thinking is futile without knowledge, (6) go^ls are to 
be us'ed for focusing purposes only and not to become the overriding 
concern in education, and (7) competency based criteria are only „ 
relevant to training if they are an outgrowth of the individual's own 
activity, in "appendix, is attached which contains , a chart of the 
• ptocess of planned socio-technical change. (BD) 



(4) knowledge ^is impossible without 
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■ ^> " "SOME THOUGHTS ON THINKING* IN 

COMPETENCY-BSSED EDUCATION"* <• . 

The purpose of this paper is to consider the possibility and i 
desirability of competancy-based education/ I wish to present: 

♦ the present status of behavioral objectives . ' 

°- • a review of a recent assessment of most ^empirical studies on 
Ibehavioral objectives ' *V 

* a comparative consideration of some models of teaching: the 
impression models tlie- insight model/ and 'the rule fallowing 
model indicating the strengths and weaJcnesses of each one. ^ 

" o V a systems .analysis of human behavior , "more specif ically .human 

* thinking and indicate some consequences thereof, spet:if ically 

• a cybernetic model of thinking. 

. a possible* answer as to the possibility and desirability of 
a cdmpetency-ba,sed education. 



INTRODUCTION 
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The decade of the 1960* s, probably had behavioral objectiives as 
its most discussed subject in ' curriculum development. ^ With the advent 
of <]^rQgrammed instruotion "it was common. . .to se» such objectives as ^ 
yet another panacea for America's'^ educational ills" (Doll, 3.97 3 )|. Tied ^ 
in with behavioral objective^, andScepreseriting the -development of the 
1970 *s is competency-based education, and, performance-ba^ed certification* 
Thirty states presently retire competency-based prdgraCms for' teacher v. 
certification. 

While the meanings of the terms areiiot clear "we "can find definitions 
that become guidelines for performances-based certif4,cation of school ^ 
personnel. There dre definitions whicli become a guideline. One such , ^/ 
definition "means only tftat the criteriai^ for certification be made ^ • 
explicit, and that prospective teachers be held accountable for meeting 
those criteria'." ^CShalock, 1971, p. 431) With this definit^^on? present 
Methods of certification are "performancie-based" in the sense that grade 
point average and C9urse of study and other such requirements must 
be met by the student. Some additional meanings that are now included 
in this are as followf : ^ r - ^ 

./^ ^lUore stringent criteria for Itnowing than cotirse grades" 
. "the performance or specified tieaching or teaching related a . 
behaviors and/or" i 
^ . "demonstrated ability of prospective teacher to bring about 
desired outcomes ... in pupils.^. .or desired non -instructional 
outcomes...the ability to -deveiop and design a curriculum... 
or curriculum evaluatiorf sti;idy'| 

CShalock, 1971, p. 431) 



*I am deeply indebted to Dr. Elizabeth i^lower for guidance and suggestions, 
Jbo Jpr . Leo Steg forhi^patience! and edr^^ 

^succOT^^^aTTTSd^^ J^cX)oWell without whom 

nothing much would be dope. 
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.TheSG, "classGs of criteria" for certification are referred to 
as knowledge criteria; skill criteria and competence criteria. 

We thus could' inquire into the criteria that undergird competency, 
and who shall select them? whether educational objectives must be • 
framed primarily if not exclusively in behavioral terms; whether education 
per se represents goal, orientation • We can* inquire into the justification 
for specific performance criteria and whethfer there is a strong or 
emergent research base. All these have been looked into and there 
are no easy answers/ ^ . 

It has been stated that: "Th<^, long hand of behaviorism retains 
a very firm grip on a very large number of professional positions," 
(gcriven, 1973, pp. 442-445) After all^ goals, objectives expressed 
in a behavioral manxiet are easier to evaluate, do allow for individual 
differences, are mor^ precise and specific and do ei^phasize learning 
more than teaching: (Doll, 1972) 

It can be asserted, as Scriven has done-, tfiat Skinnerian behaviorism 
is "the nearest approach to an atheor^tical ^slice of psychology- that ' » 
we have seen", (Scriven^ 1973^ p. 442) That it is V'a philosophical 
shamble," (Scriven, 1973, p. 432)' That Skinner in Beyond Freedom and ^ 
Dignity is profoun&iy wrong in his philosophical" concj^usions^ ^ (Scriven, 
1973, p. 442)* Or that we^ can,- and should, disregard Skinner's verbal 
taboos 'and follow the advica to "go out and find the educational procedures 
and experiences that will bring about a demonstrable^ change in behavior , 
of th^ kind that producer demonstrable benefits , (Scriven, 1973, p. 437) 
Who could not agree with this? A direct consequence has. been the^ 
development of p3rogrammed instruction, computer assisted instruction, 
tQken economy instruction, and competency-based- teacher certification. 

yet Scriven is also the one who stated that the only successful 
program in the use of computers or technological aided instruction is 
/the Edison Responsive Environment, tScriven, 1970, p. 898) The others 
have not paid off. As to toHen economy instruction, even^if we were 
to discover* that its use inay be successful, it ig crucial:^ ii^portant 
to note that most studies in behavior mpdification do not report 
investigation of transfer of learning or generalization effects. 
Programs as that of Bereiter and Engleinann which ar^ certainly competency 
and behavior modification based h^ve now ended and Englemann has recanted 
his own work of the last 8 years. Note how strange is the iBnglish which 
Bereiter and Englemann tried to teach the children when emphasis is 
placed on atomistic learning. The child is asked to respond to the 
question, "What is this?" The required response is "This is a book," ^ ^ 
Yet the contestually correct grammatical form is, "That is a book," . 
This is a small indication of mia£ happens when "artificial tasks 
have arbitrarily been invented in order to segare application for 
principles", (Dewey, -1910, p, 213) 

We can point to the failure of Performance Contracting, yet complain 
that it was not given a fair chance. Other assessments that have 
focused on some empirical studies of the effects of behavicFral object^es 

CDUchastel a&id Merrill, Winter 1973)^, Some of the findings follow. 
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It is pointed out that ' ] ^ . , 

"a few investigators have turned to research in an attempt . ♦ 
to base pejfcdptions of the. issue (i.e. the feasibility of ^ 
using behavioral objectivQs and the value of such objectives 
to- teaching and learain^g) on empirical gro\ands rather than on 
purely, i^gical/rhetorical grounds .whether or not behavioral 
objectives are of value jpr not in curricultun construij^ion, 
teaching, :^md learning ik^xsytlly an empii5ical question. '*^ I 
^ (DucMstel-and^lerrill, 1973', p. 53) • 

, ' y. 

The following three main instructional functions ' that are deemed- ^ 
to be served by behavioral objectives are: ^ , ^ . 

, direction fox teaching anfl curricultim' development 
. guidance in evaluation \ ». 

. facilitation of learning V 

■,■■..> ^ .--.^ . ■ -■. 

As a means for improving teaching, "en^irical research in this area 
'would seem to be op^n. to greater difficulties than it would in the area, 
of learning." (Duchastel and Merrill, 1973, p. S3)* • 

' ^ ^ • . • ' " ' ^'r ./ 

y / 'As guidance for evaluation, it is stated €hat It x^ould "seem 
itftpiicitly; valuaEle." (DuChastel and Merrill, 1973 ^ p.' 54) (Who is 
on logical/rhetorical grounds now?) Fiarther, it is noted th^t "although 
ci^iterion-referenced evaluation may not be amenable to classical 
statistical tec2hniques , this should be 'a minimal factor- determining ^ 
its usefilaness." (ijuchastel and Merrill, 1973, fl< S4) This represents 
jthe extent of the discussion om evluation. ^ , . ^ 

'a^. ' . , ' * ^. ■ ■ 

it* is to the tiiird function, an aid to learning, -.that the authors 
mainly addressed themselves. 

'The question was raised whether "communication behavioral objectives 
have a facilitating ^ffect on their learning?" (Duchastel and Merrill, 
1973, p. 54) No Simple answer wjis forthcoming. A nixtnber. of studies 
showed facilitating etfegts arid an equal number of studies failed to 
demonstrate any significant differences. ' '! . 

: ! In summary, it was- stated that "the availability of .objectives was 
found to facilitate learning. in certain instance's, although the general- 
ization of these instances is not easily determined." (Duchastel and 
Merrill, 1973, p* 57) No attfen^t was made to segregate in the studies 
any. distiiiction between what Twill later define as two distinctive 
feature^of learning,' education and training. Subject, matter per se 
did riot bring additional consistency to the results. (buchastel and 
Merrill, 1973;- p. 63) The second group of seven studies at different ^ 
levels o'f schooling, "sotight interactions between type of learning and , 
availability of objectives. " (Duchastel and Merrill, 1973, p. 57) 
Learning here was categorized as "knowledge or coi^pr ehens ion where ^ 
knowledge is understood to be the learning of facts and comprehension 
* to be the learning of principles." (Duchastel and Merrill/. 1973, p. S7) 
Precise definitions were often lacking. v ^ 

one type of -learning (Icnowledgeli^ ' Furthermore, this differeii<?e->was . 
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appuTGnt ogJLy on the post-test and not on the retention teat. Again for 
problem solving tasks generalizability could not^be delfeennined. 
(Duchastel and Merrill, 1973,. 59) .It would seem that Scheffler 
may be right, as will be seen later, on the weaknesses of the impression 
model of teaching* ' , * . 

with the third group of eight' studied , the attempt was made to 
discover interactions between the availability of objectives and certain 
learner characteristics. Mit3i respect to aptitude, there is conflicting 
evidence although there seems to he an intei^action with a number of 
laming characteristics, which points to the need to restrict any 
generalizations. / 

/ . ' ^ . ■. . 

Time factor yas looked at in the final category of three studies. 
It wa's found that students provided with objectives d9 not necessarily . 
take less time to learn instructional material than Students .wifehput 
objectives.; (DuchasteJ and Merrill, 1973, 'P» 63) ' 
'> 

The final discussion is relevant: "The evidence reported here 
demonstrates the comple^cxty of the issue, and the .many ^seemingly 
contradictory results. . .However. . .this review has shown that objectives 
sometimes help and are almost never harmful . • Therefore, if the provision 

"*of objectives is relatively inexpensive , one might as well make them 
availabl e to students." (Duchastel and Merrill; 1973, p. 63) (Tfien - \ 
further on) . ...'in future research we should endeavor to insiore that 

' siabjects understand the meaning of objectives and actually use them while 
learning* Perhaps even more than a short training session will be required 
to accomplish HKiis. " (Duchastel and Merrill, 1973, p. 65) (emphasis not 
in the original) . -"...Future :^esearch should seek ;to clarify (dimensions 
of specificity) through e>qplicit operational definitions." (Duchastel 
and Merrill, 1973, p. 66) . — 

At this point questions are in order.^ vHas- it been shown that 
objectives sometimes help and are almpst' never jharmful?^ Is it relai:iV^ly ' 
inexpensive to do? If the subjects understand ithe meaning of objectives 
and actually use them what more needs to be Jearned? ' . , , . 

*" ' • ■ * ■ . ' ' ' ' ' ' . 

I need not bore s^oti'with the details on op er^ional definitions but 
must state that such a;.search as an explicative methodology has 
profound problems with it to the extent 'that whole libraries have been 
written atidut it. - . . ^ 

The* above represents a recentf assessment of most empirical studies 
on the use of behavioral objectives. Not only should the questions raised 
on pgtge;.pn^ be considered, but also a consideration of prevalent' points 
that mayl^be raised in an open discussion on .the effectivness of behavioral 
objectives should >e included. 

: J 

, We can point to tlie success in the engineering world of 

a systems approach/ which to some, therefore implied,' that. . - 
« we_cai5^oH::h^''^^same in social* engineering. Yet,, that 

category of specialist is almost non-existent in , the behavioral 
sciences. And we are not educating for such an eventuality. 
(See Appendix A) ^ ■ ^ * ' , 



V 



ERLC 



We can point to the lerck of success in the last thirty syears 
of clarification and analysis of human learning to the- point. 
;i:hat today the 1973 NSSE yearbook on "Behavior Modification 
in Education" leaves entirely open the question- of whether 
this approach has been beneficial, '(Scriven, 1973^ pv 444) 

We can follow William Doll and show indeed how means and 
ends become dichotomized in an education that is aimed at 
i)ehavioral objectives (Doll, 1972). We can emphasize the 
dangers such a dichotomy entails and its narrowness • It 
draws attention away from examining consequences , and hinders 
the intelligent creation of purpose. Dewey showed crucial _ 
deficiencies in this view and stated: "There is a strong , . 

temptation to a^sxame that presenting siabject mattsr^i^a its , 
perfected fo3cm provides' a royal "road to learning*" (Dewey, • 
1916, P- 220) He offered "the alternative, tn which goals, ' 
activities and behaviors of the student are not determined 
for him, but rathpr by him." (Doll, 1972% p, 523) DeW's 
model^ emphasizes the process of esflperiencing , in. the sense 
of both (doing and receiving the results of doing, which become 
focal. (Doll, 1972, p. 323) 

Note that tiie emphasis here too is on experiencing, as in Skinnerian 
aims. But'i what is being experienced is crucially distinctive. The 
ends of the activity are not determined a^ priori and separate from 
the activity itself! "Ends arise aiid» function within action". 
(Dewey, 195T, P- 207) 

We can go the humanistic route and decry the culture wide 
preoccupation with efficiency and public perfprmance^ and note 
with apprehension that accouxitability reduces' education to " 

teaching meaSurables. . • . . 

^ . ■ , \ ■ -J. 

''We must, however, point to the unacceptabld^^gure of 40% of inner 
city school children, grades three to ei^t, of Philadelphia ^ who 
are at the 16^ level nationwidg. in reading| achievement. This . 
f igiire is up from 31% in 1967 • I 

This can be countered by indicating the demographic link in these 
scores and quoting a * significant study excerpted in the April 
Commentary magazirib on "Bladk £>r ogress and Liberal; Rhetoric" . 
^Wattenberg and Scammon, April 1973) We find that today/ while 
there is a high percentage of functional illiteracy in schools, a * 
majority of blacks have entered tl>e middle •class. That the 
mediaxv school /ears completed by blacks in 1940 was 7.0 years; in 
1950, 8.6 years; in 1960, 10.8; and in 1970, "^12. 2 years\ That the 
college gap between blacks and whites narrowed* And, that the 
large increase- of blacks on welfare rolls is accounted for by 
the addition of women heading families who for the first time had 
access to Welfare funds as: an" alternative life style to ^living ^ 
with men, just as white women have had such an alternative for 
bettfer than thirty years.' / 
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The'sad fact is that the liberals' denial of these and other * 
accomplishments (see the full article) do^s not provide the 
pres^^ure on the administration to do more, as the liberals 
thougWt it would, but provides the justification for the conserva- 
tives to scuttle valuable school programs, ^ ^ 'X, 

^ , • •> ■■' " ' ... ■ • / 

We can point to the fact that we now have about 5,000 graduates ^ » , . 
in Early Childhood Education, yearly, on a nationwide basis, and ' 
the need is for ^23,000 per year at least to 1980 •'3' i^d, who _ 
be^ against "tyigrading the skills of staff resp9nsible for the 
education and development of young children'^^ 

But must we. then accept that: "The credentials of tW Child I 
Developmoint Associate will not be based solely pn acda§Mc course?., " 
possibly unrelated to ealrly childfiiood education and^ deyelppment^ . . 
Rather emphasis will be placed on^ individualized training and ; ; 

careful evaluation of each person's demonstrated ability to assup^ \ 
primary regponsibility fo:p the education and development of a gro^jp 
of. young children in a Head Start, day care, or other preschool 
setting."^ (emphasis not in the original) . 

The Office of Child Development is not alone in asking for perjEormancei 
based or competency-based teacher training or certification « - 
The USOE report Task Force :^72Vcoinmitt6e on National Program,. 
Priorities in Teacher fiduc/tion (CNPPTE) , The Report of the, , : * v 
Fleishman commission, and the Regents Statewide Plan :^or the 
Development of Post Secondary ^Education also asK for it. /^^^'^ - 
USOE report proceeds from the idea th.^t^we 'do know What 

the competencies are nor how to measure^ them. (Shanker, 1972) 

« ^ .... V ' ■ ' ' • ■'■ ■■ •- ^ • ■ ■ ■ 

. pean Rosner headed the committee which prepared the tJSOE report, 
"Criterion levels" which were developed included tH^ following: ^ 

. ■ : VI ■ ■ - ■■ - ^ ■ : 

• the assessment of the teacher's Icnowledgey , ^ 

, thg appraisal of a t^BjCher's actual skills ; 
. measurement of pupil f achievement, aTter a short period ; 

of time and a longer period of instruc*W.on 

. - - ■ ■ * ^ v. . 

The conclusion of the Report is that teachers should be held 
accountable for changing teacher competency, teacher behavior , and 
(that) pupil performance is not the criterion for teacher certifi-: 
cation. (emphasis not in the original) , / . ■ 

Here, we need to ask: Isn't 'the whole effort to establish competency*- 
based programs and to develop behavioral pbjectives generated s5 that 
pupil performance be enhanced? (supra, p; 1) ^ ^\ 

The' problem of pupil perfonriance not being the criterion for^ 
teacher certification is not only due to technical difficulties, 
but also .arises on the basis of a logical analysis of the relation^ t 
ship between teacher education, teacher certification and pupil 

■•* ' \ . * ■ ' . ■ ' 

■ ■■■ \ < ' ■ . • ' ■ 

■ ■ ■ ■ ■ • . : : s ' ■ . ■ .. . 



perforinance.lP; Af^:er all it has %een a very long time in civilized 
society that ;a 'Soctpr has been put to deatK if the patient did 
' not recover. In theV case of the teachter, j^ojisider the conditions 
under which his job i^ pften performed non-supportive home 
environment , *iack of adequate resources, nbn -support by the 
community, etQ. ■ .* * ' 

•• ,. ■ > .... 

* We have^ already pointed out in the above (page 3, 5, 6) that account- 
ability is a cruciyal issue in education. However, a plethora of 
literature (Broudy^ 1972 and Leight, 1973) is indicative of "some of 
the difficulties that accountability presents, ^ \ 

. Let me digress and note that In fields such as physics and biology^ 
and generally the natural sciences* we are now tending to a sy^t^ems 
view, a ^ield' view, to one no longer atomistic. One would thiiik, 
that the social ^or behavioral sciences wdtld learn from the;natura.l 
sciences, ' Apparently^ this is not to be/^ There are those in the 
social/behavioral scienqgs, particularly psychology, and in iSie 
\ ..more applied areas like education, who are still thinking tJiat 
\ they are forging ahead to a more perfect world, by assuming that 
-knowledge can be acqui,red by a subject ic^pon pire^enting |»t in V 
: •sufficiently small elekents, in a pre-determined order of pre - 

digested fprm. All this notwithstanding^ the stated belief of a* 
4 concegtual schema such .^s general systems theo?^^! 

\ If we have leam4d any tiling from Djewey, we should have learned that 
\ structure', canno^: be segregated from contents Behavioral objectives 
\ segregate jthe content dS knowle*dge from ongoing inquiry ^ ^ , 

■ - ■ ^ . ■ . -~ i ^ ' ■ . "'■ * .■ ■ , ' -. ■ " ' .. ■ •■ ^ ' 

This concludes, the introduction in which therb has been an assess- 
ment of a . review of recent empirical research on the use of behavic^ral. 
objectives in learning and a consideratioit of points whi^h can 'be raised 
±n a distnission of behavioral objectives. I?tuch that was presented ^n 
the introduction can, be fleshed out and considered, each in turn. However, 
in order to get a^possible answer as to the possibility and desirability 
of competency-rbased^^education, I wish to present: . . 

• ■ - ■ \ , 6 

. a comparative consideration of some models of teaching: the 
. impression model, the insight model, and the'rrule following 

* model indicating the strengths and weaknesses of each one. 

* 'a systems analysis of human behavior, more specifically human \ 
thinking and indicate some consequences thereof, specifically 

a cybernetic model of thinking. 



MODELS OF TEACHltlGl l ' \ , * V / 

& ' ' ... ■ 

. .THE IMPRESSION MODEL %i 

Origin of -Knowledge, .the impression nvodel pictu3;es the mind a? a receptor 
and SQTter of external^ impressions.; 

The philosophy .of Jdim Locke represents the empiricist variant >of this model. 
It considers knowledge as a result of an input by experience from which • 
sensations' and ^'simjAe ideas are derived and upon which reflections produce 
complex ideas. These reflections or operations of the mind are perception, 
retention, recall, discerning^ comparing, compounding, naming and abstratJting. 

Another branch of ' the impression model is the verbal -variant. In Addition to 
. sensory experience, language also i^ impressed on the mind. There are both 
sense, dat^ ^nd verbal*- patterning* A stored accxamulation of statements ^ ^ 
series as the base for future utterances. This verbal variant is closely f 
aligned with behaviorism. Ti?his is the emphasis :^n competency based instruction. 

Methodology^ . ...the impression model leads to training of faculties which are 
assumed to .exist in the mind, i.e. , to "educate" means to train the mental 
powers of t^e mind mentioned above. f The^ job of the teacher is to provi^^ ^ 
tiCaining ixi^fthese' operations a^d also one of select iixg apd arranging exp^r- 
Viende. Therefore, in effect, the control of the organization of knowledge 
ilies with th| teacher. • 6 . J 

■ \ ^- ■ - ■" ■ ■ ■ k ' ' ' " ' " . .-■ • %' 

j^im of Education , . . . the "impression model is atomistic . The aim of education 
^ is for the learner to put together discrete elements, given by experience, v 
itris-a-ivis thexstructturing efforts of a teacher, r :^ 



, STRENGTHS „ 

\ . . * 

ll It JLs grounded xn experxence. 

2. It provides for ah appeal to 
experience to substantiate 
ideas, 

3. Mind is a function of A*ts 
particular experiences and 

" is capable of increased .growth 
with experience. liichness 
and variety of the child ' s 
^ experiences are thus 

iigjiortaht considerations in 
the process of providing for 
the child's education. 



DIFFICULTIES 

unable to account f or ngw concept s,-ar^ i 
actions which go beyond previous 
Experience. , 

The field of 'psychplogy has expunged ' 
the notion of training of specific 
faculties .of oblservation, recollection, 
willing, thinking invariant with' stabject 
matter; this approach has been dropped 
hy psychology on empirical as well as 
theoretical^ grounds. 

The simplicity approach is 'a relative 
not an absolute concept and reflects a 
part'icular way of analysing -expearience; 
this approach; is not given, it is made. 

Implicit c^ncej)tiori of growth of knowl^ 
edge is- false; knowledge is jaot achieved 
through any standard set o£ operations 
for the processing of sensory parti- • 
culars. Knowledge is first and foremost 
embodied in language and involves a ^ 
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conceptual appari^ttis jio1;/derxvable 
from the seh^bry data, but| impost 
by them, **" ■■ ^ > t • • 

5 . Approach do^s not take-into account . ^~ 

that knowledge involves theory and 
' theory _is not simply a matter of- 
generalpLzing the data* s . 

!" ' • ' 

6 . Approach to the process of learnincf 

does not consider that the cfeild^ets 
not only sense .experiences but the 
language and theory of his heritage in 
, ' complicated linkage's with discriminable 
contexts. 

7 ♦ ' Verbal variant ; ^ » • . 

A: to store. all accepted theories is ^ 
not the same as being able to use 
them propeprly in context; 

' B: does not imply r even with a corre- 
.lation with sense data, an under- 
standing of what is stdred, nor an 
appreciation of the theoretical 
motivation and experimental . evidiance 
. upon which the sense data rest. 

■ 8. Fails to make \adequate room for radical 
innovation by the learner. <>, ' 



jL THE INSIGHT MODEL 



Source of Knowledge is a matter of vision, hence cannot be dissected in. sensory 
or verbal units. . ' . * . ' . . 

Methodology. . .Vision can be stimulated or prompted by^what the^ teacher does. 
Vision is the difference between storing and reproducing learned sentences, 
and understanding their- basis and Aapplication. Teacher " s statements are 
insttumeutal to the student's owipi search of reality or vision, emphasis is * 
on cognition^ or insitfht, or visijin. 

Aim of Education is to\ allow, for 'the ocJcurrence of continued -insight. 



1. 



2. 



Considers 
innovation 




knowledge, 
understanding* 



Knowledge earned by student's 
own effort, and* firs t-h^nd 
inspection of reality i^ 
important^ 



; . Dt£FFICULTIES \ 

1^ Concept of a vision of reality is too 
simplistic. No room for rational or 
principled deliberation, for argiament, 
fol: critical judgment, for appraisal, 
forVeighing of evidence, for appeal 
to principles -and decision-making. 

2. Model is static ' ' 



4-. 



Knowing is'^ more than being 
infonned, or than storinef 
iiifdrmation. : 

Individual dLnsight^ into the 
meaning and use of public.^ 
knowledge. ' ^ - 

■1 ^ ' 



3. Too^ cognitiye an eitipnasxsi . ^ 
^Insight: » ; does not necessitate hatoits 

o£ proper execution. / \ ♦ 

■ ■ »* ' .'■•»,»" / • ^ 

' . faijs to consider character 

^ ' and attitudes and ^dispo- 

^ sitions* ^ / " 

i . e . no role for t:oncept . o£ principles , 
\ or ^rational oa? moral conduct. » • 

J > ■ i> • • ■ 

4, Fail^ to cover development of natural ; 
\ Science's as well, siiice science is a 

living, tradition cromposed/of demanding 
principles pf judgment' and conduct. \ 



. THE RULE MODBL' * v " • , ' ' 

Knowl^jedge. involves capacity for principled assessment of reasons^ tearing 
on 'jus^tif ication. of tHe belief i±n question. Growth of knowledge is me^i^ted 
by general principles definitive of rationality. ^ f \ 

Methodology . . .knower evidences autonoir^ by iijpiovation, by constructing - " 
fresh and alternative arguments. Teaching is not propaganda , not ^ 
conditioning, not suggestion, not indoctrination. ^ 

Aim of Education. . ,pass on, traditions' oJ -'principled thouglit and. Action that , 
we ourselves acknowledge as fundamental, general ^and impartial*. Develop* " 
character.in the broadest sense. Student achieves learning while his integrity 
and capacity for judgment are respected. „ . , . \ / 



r STRENGTH 

Insight is nSt an ^solated momer*- , 
tary or personal matter, it is nbt 
a personal interaction between 
teacher and student. Insight 
mediat:ed by general principles 
definitive of rationality 
(reasons, (ponsistency) et al. 

Accounts for moral, or principled 
.behavior if such behavior 'is 
rule bound . . \ 

Account!^ for both^traditipn and 
innovation.. 

Respects > student's intellectual 
lintegrity and' capacity for ^ 
judgment and commitment to 
freely choose a set of principle&u 



\ ' jpiFFICULTlES ' 

1.^ 'categorical iir^er^tive of Ka'nt is beirj 

replaced by -a "rationality" imperative 

, i.fe. no guarantee -that rule • following 

^ behavior will take .place. ^\ * ' 
* I. . 

New concept formation involves the 
dissolution of the olj logic a^d 6f\ 
old principles and makes for a manS^-^ 
valued logic, and principles. Teach- 
ing .must somehow reflect this. 



2. 



3. 



4. 



Moral behavior may^not be rxile-boundV 
1.^. khpw rule but do/ not follow it. 

^ • ■ , . - ' 

Accounts for innovation^ but not ^ * » 

discovery. 

♦ V, • ✓ 

Jf pri)ac5iple is self-contained, i.e.- 
"separated from applica-^on, principle 
becomes fossilized and rigid. 



ITIE MODEL (Continue!^) 



STRENGTH 

Sppplements ijnjoression and 
insight model: 



6,v 



A. reflects the impression 
' ■-model strength, t^\ 

emulative growth of 
knowledge in its public 
sense. However, not l;>y y., 
•storing it .piecemeal i3> ^ 
learners. \ ^ / 
^ " ■ •■ • . ■ " ' ■ -t * - ' 

B. reflects the insight model 

in that knowledge is preserved 
if one succeeds in transmitting 
the live 'spark* that k^eps it . 
growing , ^ l^e ins ight\of eaph 
learner »s effort to iiake sens^ 
of ptiblic knowledge in his own 
1:erms , . akid to coaf ront it with 
reality. ' : ^ ^ 



■ DIFFICULTIES 

Does not acoovint for change in 
behavior i.e. can "know" 'nutrition 
but not^apply xi\ 
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II j - Systems analysis j^d hummi BEimvtOR ) ° * 

. A .CYBERNETIC MODEL OF THINKING OR A PEEDBACK%IMOG TO THINKING . 
• AND SOI.JE CONSEQUENCES . / . ' 

Let us now consider -l^e 'following syinbolic modal, (Stag 1962/ 1969, 1971, 
1972) ' / 



"GIVEN'! ^ 

iNPtJT 

.SIGNIU:, 



COMPARATOR 



FIIiTER 



PROGRAM 



MOTOR 



OR* 



IDENTITY MAP* 
ZERO^MAP 
ENHANCING MAP 



"DISTURBANCE' 
INITIATING 
PROCESS 




miORY 
ASSOCIATION 
OTHgR PROGRAMS 



EMcV 




AdTION 

CO^O^CTING 

"DISTURBANCE" 




MEASURE OP OUTPUT 



, Figure 1: Transfer Function Signal^ "^o Control 

* ■ - , , ,. 

" ' ' J ■ • ■ ^' 

The model above will be considered under certain restrictions 
which' seem desirable for simplicity but without significant losjs . . ^ 

generality. The diagr^JfH-s seen to include a major loop and a fninor loopv^relating 
a,ny two" of the .compOTents ; for example, the effect of the filter may ] . 

directly be modified by "the itptor/element with or without interventioi:i ' ^ j 
of the program element. We shall consider here, however, only the major • ! 
loop, without loss of generality or significance, we believe. \ 

Relationships may be established in the following manner* 
The elements in the feedback loop may be considWed, analagous to • 
mathematical constructions , as a set of transforations mapping 
input spaces into outf)ut spaces. Thus, in the major loop a disturbance ! 
enters the comparator (a" device which comwar^s the output and the / ^ 

input) . " The output of the comparator is the net error to be acted . 
, Mpon^-aEt^rd.s measured against the. feed back performed action, signal,^ ; ig? 
noting the degree of congruence. This forms^ the input in^p the set 
of mappings forming iSx^ filter. The set contains: * ^ 

(1) the identity map (where previous Experience results in 
. reflex bejiavior) , . . 

' (2) the zero map (where no prograflj is initiated - resulting 
rin total rejection, possibly due 't6 habits, imperatives 
of social an"d individual kinds, biases, intolerances,- 
commitments, et ^1), 

(3) ^ the enhancing map, ^ where sotoe significant aspdct of ^^e ^ 
environment is emphasized, foanning an art-image, 

(4) , other transformations. ; . . V ' ^ * 



The .^quali-^ative proeminent nature of the action is now determined 
V- ^By the filter. . VTnen neither rptf lex action nor rejection takes place, ^ 

the set of programs, vhich ijncludes-a program for making additional 
* " programs aSs required/ contains at least tlPiese elements ; 

- . ' • (i), memory ^ \ 

(2) ^association rrechai'i^tsm — , ^ 

(3) o'ther programs - c 

The program dlemei^t now operates on tl^e transformed incongruity to select 
the proper program^s for the motor; element. The action is performed and in 
turn fed back to the comparator repeating the cycle tuitil satisfactory 
' _ per,formance £§^btained. The>loop operates >Qn informatidn (signals) flowing 

. in th^ direction of the arrows 



0 



^W(^ thus have a model which contains quality as an- essential element and 
operates pragmatidall;:^ as a closed self-organising, loop. It accounts readily 
and trivially for teleblogical proces«ie^ likob problemNsolving, "planning", 
\ and mechanistics beha\^ior•' It allows for an infinite variety.^ of awareness- 

^ cpgni1:ion-reaction--f^edbaqk--systems, (& compilation of definitions of 
terms derived from^he model which are in common use in the fields of 
philosophy, educai;ion, and other fields can be found in Steg 1967, 1972) 



mDaPTIVB-ADAPyiNG BEHAV-IOR 



tlodern g:c5mput£ng machines show thpjb the results of the activity of the 
^ mind are not particularly different from those of all .reality — i.e. , can 
; be achieved by non -mysterious operations; Computers perform a considerable 

varie^^ of operations whicif previously cduM only be accomplished with the 
^ - aid of ther, humankind. For instance, a inachine called qyberton (produced 

V by the -toytheon Co.y is said to be capable of learning by trial , and error. 

The machine 'iilas a mempr:^ dSVice, an association mechanism, and a ^deci^i OT^ > 
making element. In op^i^tion, it dan modify its memory in order to obtain 
\' • * ^^or:^ct answer to a 'problem; 'and if that does not occur # the machine is 
. fed a ^ealceneff sigrEal of the correct answer. In time, with the aid of a 
' ^ supervisor (possibly ^othe:^ program tape) , 'the machine will "iearn" and 

« obtain a limit'bd training^iOr as ^imila%e experience • ^ * 
-V^" ^ ■ ■ . I ■/..-.^^ • ' ^ 

" ^ . The training of a machine and machine-learning suggests the type of* 
mechanism involved. This machine causi&d a modification of memary; thus an 
* individual system will^iodify previous, memory as a result of training and 
acqiiiij'e a new memory. , ' ^ ' ^ 

" V. * ■ ; ' * " y . ' • ' W . * ' ' ' .^ '. ° ■'- ' 

" \ Jt is ?^fe to assume that, '^as'with the laws of physic^, the laws 

governing . control systgm^ apply equally to. minimal-, man or machine. In 
the language of the systems engineer^ thisf is^a closed-loop control system. 
' \v The control system pattern consists of *43j*an input signal that triggers 

some action, (2)<5a feidback"^ signal of the ^ result of this action to compare 
with the input signal, (3)^ a closing ^of the loop*, a svimmation of the two 
signals and "(4) effective/action to cotoiteract this summating signal. 
persistent residual si^al can* be made^to affect menjory .which results in / 
"learning". In a control system, work is, trpLggered as a result of an 
actual erral: input^^. The error is essential to the activity of any control 
system. These mechanical patterns apply equally to automatic machinery, . 
animal behavior, and man's everyday* automatic activity. 
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xi ±B emphasised that the subject under consideration, is automatic 
activity of man J animal, or machine ♦ ^ 



The mechanism involved in this automatic activity is by natwe an ' ^ 
adaptive control System. For instance, machine that automatically 
regtiXa'tes' the -temperatture and hmidity >in a given area is of the adaptive 
type, since it uses the ener^under its control to satisfy the requirements ^ 
of its enviroriment^- sensing elements and adapts the system to eliminate the ^ 
disturbance a4 seiised, A more sophisticated automa\:ic control might have 
a Variety of enerW sources under its control to perform all kinds of ^ 
auttomatic functioris. The control system described will remain autolnatiq * 
even though a change in memory can occui: under ce^rtain conditions? 
(i.e., a change in the setting g^ the thermostat) . The pattern of an ^ 
G^rror input whidi automatical^ trigger^ use of controlled ''energy to cancel 
out the dist\irbance sets limits . to the degree of freedom of this type of 
qontxol, ' * 

/ ■ • . ■■ ■ ; ■ ' ■ ■ T: • ■ • ■ • 

An important deviation from the automatic pattern occurs when the 
automaticity of the system^s elimi'nated. fNon-automatic activity will not 
necessarily be subjec£ to tKe adaptive nature of the control system and , 
trigger its energy to yt:ancel the disturbance. 

With tke 'automaticity eliminated the response to a disturbance is 
chosen after the 4isturbance^^s been ^analyzed as to its source, th^ energy 
involved in the disturbance, the possiljle response and resulting^ 
consequences, including analysis;^and assessment of energy sources and energy 
-balances. In other words, 'und§a§%anding is replacing automatic response. 

Surely a machine that automatically regulates 'the temperature and 
humidity in a given ar^a, controlling th^e environment of that area, or 
machines (built by many', with effector systems which regulate all kinds 
of tlhings in their environment, from the acidity of chemical solutions. to 
the polishing Of n^chine jparts , do not follow the ^ pattern of non-automatic 
aitivity,^ To, regulate the temperature in the non-automatic fashion is to 
,'go through the . discovery I of the laws of physics and understanding of heat 
and cold 'and using elements outside of man's own physical structure 
(mechanism) and finally to J^kild the automatic temperature regulating 
^control for man-^made environments at home or factory. The automatic control 
is adapting nature. It adapts elements external to its own system. The 
heat jthat is controlled by the automatic dontrollel: is neither understood 
conceptually by it , nor is the activity conceived by the automatic controller . 
« ■• .. • • 

^ Eet ixs examine the. non-automatic control mechanism. Since It is 
essential that the error signal be acted upon if no automatic triggering 
is made of the system energy,,. it is necessary to introduce a source of 
energy other than the one subject to automatic triggering, or a power 
capacity beyond that controlled b;^ the mechanism. Being outside of the 
control mechanism this new source of energy i/S forcibly -the *^ame as the 
source of the error or part of the environment. The new system, which is . 
non-automatic, does not follow' the adaptive pattern, but makes use of 
energy in the environment. In other words, it will make the env^iironment 
a^^pt to the system instead of causing the s:^stem to adapt to the larger 
environment. V 



To recapitulate, an a^aptiv^ cbntrol system 4.S subject to the effe^ct 
of the environment on its sensing elements and has no . freedom to control 
the effact of the environment on |it| sensin^g elements i It can only adapt 
the system by using its o\m enolrc^ to satisfy the requirement from the 
environment conveyed thorough the ^;sein|sors, v ^ ' 

DISTINCTION BETWEEN TRAINING AND. EDUpTION' 

The distinction^ to be made between an adaptive system of control^ 
and one that would modify the envii^onment has far-reaching moaning for 
the application of control theory to Ihumait activity. 13 ^ . / 

Thus in control mechanisms and computers the system is of an adaptive 
nature. This means that, whatever th^ dist\irbance "or^ input to the system, 
the response follows the pattern pf triggering an action involving ^ystem 
power that leads to ^n ^adaptation ofE the system to eliminate any "differential 
between the fed-back'' signal from the output and the original input^signal. 
The response is automatically proportional to the input signstl in ^n adaptive 
system. ' ■ ' / 

Opposed to this is the human ability of adapting an environment by Means 
that extend human rd^ch in a specific faahion, including >in the process^ the 
use of tools, machines/ and psychological, socio-political, economic / 
and other instruments. Specifically, the human mjrchanism directs the^ signal- 
triggered acti6n :«^ith a view^Ito trie adaptation of .the environnfe^£ i^ eliminating 
'the differential between the ifed-back signal resulting* :fr5m the^modified 
environment andi the original input ' signal. The mechanism involved/ in the 
latter system or disturbance ik subject to the filter 'qf intelligence , ^ 
thus creating an art image of the environment to serve as a, blueprint for 
the adapting process. In the adapting coi^trol system, tiie reWnse to an / 
input signal is not necessarily proportional to the Input. The system 
involved in specifically human activity is o]^e;rable only .^hen/an action is , 
triggered to adapt^ the existing (given, objective) environment to* an' art o 
or dream image. Thus* the performance here depends on 'education ai^d not • 
training alone. Training involves learning some specified patteam of 
behavior, be it equilibrium on a tightrope ''or, chessplaying/ while education 
is new concept formation. The result of education is cre^ivity-/ while the 
result of training is pexfoxmance involving skill , 

As defined by Dewey, art is "to .select what ^is, significant and to 
reject by tjtiat very same impulse what is irrelevant and/thereby compressing 
and intensifying the significant. "^^ we should add tojth® statement fhat 
* both the "significant" and the "irrelevant" are dynamfd concepts that 

continuously chasSge position. Because machines have only automatic^ adaptive 
responses and thus have built in '*'signa^4cant aspect^," ••creativity^* is 
""impossible. " ' 

Education is the phenomenon which' initiates a cintrol activity, triggered 
by the element of relation, as^socia^iion, or construction that appears,' 
for example, when an artisli produces an image unlike^he one^ achieved^ 
by a camera. (It also appears in all scientific discovery, as a change from 
the accepted previous goiicept.) 'In other WQrds, education centers on the* 
"art" created image and its involyement in cohtrol /systeipi activity..-. 

It is important to note that a changecl concept occurs not externally 
but as a result of a change within the thinkitig mebhanism,-^^ y^ithin the system. 
The comjiuter or the animal is fed the * error ' or input by the operator . . v 



or by the environment; the automatic sequence from that point in time on 
is .fixed by the nature of the mechanism, • ^ 

.^The machine or the animal lacks the' broaS ability available to pan to 
change the input into th^ mechanism because either the machine, or the 
animal, lacks man's choice^^ to modify the existing (given, objective) 
environment. / . ^ - ' 

Assuming the foregoing to be correct, I suggest that. we must distinguish 
between learning as a training process and learning as^ new concept formation 
(development and growth).* — 

CQNDITIOljtING VERSUS CyBEBNEViC CONTROL ^ o ... 

* It can be suggested that "the presentation of a stimulus, response and 
reinforcement" is training useful in the acquisition of skills; that it 
enlarges- the automatic control mechanism field oJ^ , activity* Hpwever/ the 
distinction to be made between cyberaetic controX^and reinforcement control 
delineates clearly the difference between sensory feedback and the feedback 
concept of knowledge of results or reinforqement, and has far-reaching 
meaning, ^bpth theoretical and applied, for the' application of control theory 
to human activity . ' " ^ - ' 

; The principle of feedback-control was recbgnized by trainin'g psychoJ.ogist 

^ -more than 25 years ago. Its introduction^ as a foriial ^behavioral concept 

dates back to 4948, when Wiener published his book ' Cybernetics . His term. 

cybernetics; called attention to the study of human control- 'mechanisms and the* 

principle of feedback control. 

Feedback cQntrol-^ visualiz'ed an elementary system of control by which 
the sensing elements of an organism can 'obtain information and feed it back 
internally -for guidance o of its operatives motor nerve centers. SUch^^ feedback 
/Was a commonplace of the physiologist long before the engineer found common 
ground with him in "Cybernetics"'. This pt:^nciple of steexsmanshi^ by f^ed^ck 
has undoubtedly played a very important evolutionary role in animal life. 

Feedback mechanism^ are characterized by th^ use of the measur^ent ^ 
of some physical quantity to contirbl a motor mechanism that in turn adjusts 
the magnitude of the measured quantity to bring it to a predetermined 

desired value. • o 

■• ■ " ■ * 

Behavioral scientists have indicated a rather widespread acceptance 
of the principle of feedback.. However, feedback and knowledge of results is 
being use'd /synonymously,* and knowledge of results is thought to fundtion as 
reward as well as information. In the Psychological Abstracts feedback is 
indexed as "See also knowledge of results. Reinforcement". One can thus 
see why majtiy theorists took the term feedback to mean reinforcement. 

They assign the feedback signal reinforcing propertieis; the smaller 
f.the magnitude of the error, the greater the reinforcement value of the 
' signal. .It is understood then that the 3;esponse that minimizes error is 
prestomably strengthened or learned. ^ • 
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It has been observed experimentally , that providing knowledge of ''reisult:^ * 
rather than reducing? or withholding knowledge, does lead to more effective 
learning, tod, „it is true that immediate knowledge is more effective/ than, 
delayed knowledge • But, this does not automatically enhance efficiency of 
performance and learning^ Yet, it is generally assumed that learning can be ^ 
enhanced if it is followed by ififeLnf orcement . \'. 

■ . . ■ ■ ^ . ;., . .__y ^ ^ v ' ; ■ v . 

In other words, dynamic sensory feedback provides an intrinsic means, 
of regulating motion in relation to the environment while knowledge ofi^ 
results given after a response is a static after-effect which may give; 
information about accuracy, but does not give dynainic regulating stimuli,^ 
Dynamic feedback indication of "error" would thus be expected to be more 
effective in performance and learning than static knowledge of results; 

.Furthermore, the efficacy of reinforcemeni^ assumes an active need or drive 
state while, feedback theory assumes that the organism is built as an action 
system and thus energizes itself. Hence ^ body needs "are satisfied by' 
behavior that is structured primarily according, tb perceptual organizational 
mechanism^-r-and require programs that coitimunicate , We can npw judge why 
reinforcSuent of a chijd turning his head to tjle right in order to suck from 
a bottle of milk take^ hundreds of tria^ and Bruner's baby with the 
$;?0,000 pacifier/takes oiily a few trie^ (mayb^ four) befor^^he learns to 
focus a picture of his mother, and, he i^n't even hungry. We can now 
undersljand why the Responsive Environment is thus far the only successful * . 
mec^hanically based programmed instruction (Scriveli, 1970). * • ^ 

: Systematic transformations o'f senso;ty-fee^^ are .afj^ec±ed by . 

tihe use 'of tools, be they -symbols , socip-jpsychological, e^conomib, or otherT 
instruments.* Opposed /to this, reinforcemeiit theory describes learning as 
due to the effects of reinfordements that bear no systematic relation to 
the different kinds of behavior. learned* 

■ ■ ■ ■' ■ ^ \ ^. ■- ^ 

Tij^FORI'lAT/lQN OF CONTROL A SUMMARY ' 

A theory of behavior- organizations should enable *us to conceptualize an 
orderly progaression from relatively simple overt response patterns seen in 
very young ehjldifen to the con^plicated; skills v symbolic responses, and o^tl^er 
abstract thinking that an individual can exhibit. These htaman processes can 
be analyzed in terms of systematic transformations or sensory-feedback 
patterns. Implicitly this denies the general validity of association and 
reinforcement^ models, 

What appaar to be different types of thinking may actually be considered 
as differences in patterns of feedback control. There are no distinctive 
categories in learning except in a gen(5tal descriptive sense. 

V • > ^ • - . ■ . \ . \ ' ■ . ^ ■ 

(1) Verbal learning and instrumental learning 4iffer because the system- 
* ^ atic transformation of closed-loop regulation behavior are different 

in these twO areas. , ^ 

* . • ' ... 

(2) instrumental* learning and unaided psychomotor learning differ since 
the use of tools and machines involves spatial, temporal and 
kinetic trarisformatiohs of feedback. This in turn chaaiges the 
pattern of control. • . ' ; ^ 



(3) Psychomotor learning incorporates the feedback mechanisms' of . 
^' manipulative movements • ^ 

(4) * Orientation learning involves integration of the larger ti^^an sport ^ 

and postural movements of the body into a more general pattern 

of c0htrol. . ; " 

Classical conditioning differs from^rientation learning because the 
subjects are restrained and deprived of much of the ^varied sensory feedba^ck ^ 
used" in normal adaptive responses. Feedback theory can account for 'a variety 
of- behavior (from relatively simple overt responses to complex overt and ^ 
symbolic skills) . Thus, cybarneti-c research in learning may well provide a 
framework for understanding and studying a variety of learning pat-terns* 

To siimmM"'i^e: Use of linear programs (including branching) in teaching ^ 
deliberately limits the media of communication, the e:«rperienceS of the 
student and thus the depth of understanding that he achieves. We suggest 
that instead the student be provided with a broad context of experience , \ 
by resorting to all of the activities and to all of the communicative media 
at our disposal. This includes verbal and non-verbal material. Thus the 
student^ learns by responding to the perceptual organization of his environment, 

TEiVCHER-MaCHiEK E' RELATIONSHIP ' . - . ^ 

■ - - ' * 

1 Mathematicians and music teachers alike deplore the fact J:hat the student' 
brain, cannot be disconnected from the mouth Or the* hands for acquisition of - ^ 
manual skill or the multiplication table. ^Not only shoiild the brain be \ 
^switched out r but perhaps als)^ the teacher, who might be replaced by a 'program;^ 

Thexe are two elements that are involved in the teaching situation: 
teacher ,4nd pupil or programmed machine and pupil. In the case of teacher 
and pupil it is the teacher who supplies all the material. Whether the 
material -is used as training material or growth material depends on the • 
pupil. Whether' it is the machine or the teacher who supplies the material 
the question ia a question of efficienpy and not of quality. The quality 
of the material can be poor or excellent be it with the teacher or the 
•machine. But the ability of tiie hiaman being to induce growth and develop-, 
ment in another human being cannot be mechanized; what is required is a closed- 
loop behavior; between the teacher and the p^il until the pupil has produced 
growth and change in the input, the teacher. In other words, the teacher 
who would enhance growth in a pupil has to be growijig and changing and be 
free to develop as 'the pupil grows and changes. Hence , communication and 
not transfer of information. 

Dewey's definition' ^)f thinking as "the intentional endeavor to discover 
specific connection between something /which we do and the consequences which 
results, so that the two become continuous, "^^ or more briefly, "the 
intentional noting of connections ,"^0 ig of a descriptive nature only. ' 
In reality, thinking is an analysis of doubts, although understanding " 
must precede thinking. Thinking does not take place first, then 
to be followed by understanding. Understanding as opposed to habit 
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or knowledge implies disintegration of existing concepts, the creation.. pf 
doubts which will lead to new con^cept formation, 3;f landerstanding of ' 
disturbances oi the condition does not precede then enhancement cannot take 
place. 21 

If the adapting control pro\:ess "filters" disturbance or input signals^ 
in the closed-loop servo-sytem which controls human action , education 
is therf taking place. ^ ' ^ 

The servo-mechanistti of the human, control system continuously develops . ; 
and grows as thinking develops and grows. Ingui^ correlation of 
eacperience are tools used in this process df education; they are elements' ; 
which trigger tlie controls. As for ejiperience itself, we can no more know ? 
what particul^ "e:KPerience" will do to education -than what. a '^pencil" 
will write. Experience, of course, is a prerequisite, just as one needs 
a pencil orvsometh^tig^o Wirfte with. . . ■ ^ . 

Any realization of something being V wrong is a discovery. It contradict^ 
the previously assumed satisfactory ordeitr. Anything that has been logical ^ 
up to this point becomes illogical , becoriles wrong, becomes an ertor,. and 
will make room for. the elimination of error— ^fo?: a new logic — for the "ought" 
instead* of the "is;" This realization that something is wrong (which initiates 
the process) is a prerequisite required for new concept formation,^^ There 
is a difference, between^ man and aiiipial or man and machine which rs^made 
to simulate -man's behavior." The .computer essentiaiay accomplished its j 
function by operating on a multi1:;ude of tj^es of problems with techniques [ 
for solving thei^t. ' Thus a problem fed into the computer in. a sense trigge^rs 
the answer that; was originally built into it. But, to reiterate, human y 
problem solvin^^ is a matter of education and growth. It creates or formulates 
problems and at times their solutions, ' / ^ , I . 

A machine^ that would simulate man's achievelient is a machine that 4s 
in complete communion with nature. To be in complete commimion with> ^ 
nature 'one must understand it In all its aspects, every element of iitf ■ 
" living and growing as part of the ea^ahding universe. Thus, one would ri^e3 
an equal to man and his interrelations witlti his environment and the combination 
of his dominance of it and- subjection to it. 

As long as the machine lacks the means of communicating and appreciating 
reality and the outside world, it bound to a' "logical" system limited 
to the factual knowledge that fontied the basis of its "logic," lCnowle4ge 
is impossible without thinking, and thinking is futile without knowledge. 

Let us make a final plea as humans . It refers to Art with a capital 
"A." Dewey defined art as " something no one can teach. Nobody can ^ 
teach an enhanced, a distorted 6r artificial view of things.'^ One cannot 
make a person distort or enhance something in a wiy that one does not 
himself know how to distort or enhance. And yet such oblique or surrealist 
views and disorderly processes seem to be the essence of education and 
creativity. Hence, the question: What can be done? What can a person, 
\^at can. a teacher do which is distinctiye from what an instructional 
machine can' do? * \ 

As long as we Realize "t^e limitations of the teaching mechanism, this 

^ tfS.,.-./.. . 
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mechanism can be artificiaiiy constructed. Aft^r all, the basic i^haracteristic 
"of the human species, namely, the ability to make^use of tools which 
throughout history have become more and more involved and complicated, ^ 
points the way of civilization to the use of tools in the teaching 
professions*. Engineering skills can fee applied to the teaching "mechanism." 
However, to apply such skills to the domain that is outside the domain of 
.teaching, to the. domain of culture, or Art and learning as <|evf lopment and 
gro\fth, would be equivalent to an attempt to construct a mechanism which 
' would guide the brush of Rembrandt, t^B pen of Shakespeare, the chalk of 
Einstein, or the xiiisef of Moses. 



"CiviliZJed"' teaching, on the other hand, is programming and teaching ^ 
through teaching machines-—becaus^ it frees man from the chores that *ar^ 
done more efficiently by tools. ^ 

It ^is iiaportant to remembej: that whatever has been taught by a teacher 
of a machine is only going to bear fruit if the pupil is left the freedom^ y 
essential for the choice ojf the "significant". The question now ari§es: I 
where. is freedprt of choice greatest, with the machine ^or the teacher? While 
rithe teacher may or may nc/t hav^ an axe to^ grind, may or may not have 'specific 
physical or mental conditions that one day , will make his performance^ 
different f rok what it usually is, a machine has a reliability that is 
undeniable ♦ "v^ , . 

But we must preserve this freedom of choice; a'phoice whether to . 
listen to a teacher dr not, take or leave whatever we wish to take or 
leave. To* preserve this freedom is the job of the teacher./ Teachers ^ < 
Aust show that "progress" lies only in the freedom of choice, in enhancing ^ 
the significant^ in Art. -^Then the machine becomes what it mu^st be---a 
useful* tool. A teacher can be subject to an absolute bias (Kant ' s imperative 
or Moses' right). A machine is a programmed tool Without the charisma 
of a teacher; the bias o£ its programmer is less likely to affect the pupil 
than direct contact with the bias of a teacher. As long ap we realize^ 
that we "are ijpt teachin^^anything but the ,use of elements of civilization, 
that education is the fesixl^l of the individual's free ' choice, and thS*^ 
education cannot be taught, then teaching (learning) machines are indeed 
good tools. . \ ^ ' ^ ' ■ - . 

Learning is th^ possibility of going outside of a frame. 'of activity » 
The difference between man and animal or machine is specifically that a - 
machine" that has "automatic" activity has, of course, been programmed to 
so act. It can automatically perform activities which it was designed 
to perform. An animal or man can also be programmed, i.e., the responses 
are limited to the programming o?: designing, just as in behavioral terms 
persons automatically respond as experience, reinforcement or "programming" 
has determined that they shall. The responses are. the ifesult of training. 
A Nazi party man is as programmed as a machine. The learning in this case 
is programme^, hence automatic. But it is questionable whether one can 
train alj. men. The possibility of training may be inversely related 
to the distance the individual has ptogressed from the animal state. 

An* adapting control is an outgrowth, a ^development and a modification 
of an adapti^ve control sytem. \ * * ^ 
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However^ "significarit aspects" Resulting from scientific inquiry, ^ 
value judgment,) philosophy, et^c*, imposed on human society and ^prming 
goals to be„^^^ved by relevai^''^au^^i;^s approved by the people; may 
become the overriding concern and mSce^ti^^nd govern the means, eliminating 
br restraining choice^ Therefore, the most important theme of our society 
may be the belief that we must at- all costs retain the right to opposing 
views a^ji goals. *i . 

■■ ' • .■ . • ■ " 

It is remarkable that the history of science or exploration abounds 
in discoveries far afield from and infinitely more important than the 
original goal. Goals and objectives may he fine, but only for focusing 
purposes and to help us broadly direct an effort along a wide front. 

I ■ .. ' " ' . . ■ ■ ^ ■ ■ . '/ ' ' , ■ ■ 

"An attempt has been made to anal/ze learning a<?tivity as subject to . 
controls and to* laws of control systems. Distinctions are made betwe.en 
training (assimilation of previous e35)erience) and educatibhv (growth and 
development, new concept formation) . ^ 

"Scientific psychology" is based on a qause-effect model where 
stimuli act on organisms to produce 'responses. Eeedb'ack theory shows \ 
how such a model fails and how we gan correct our concepts of organized 
.behavior (Powers; 1973, p. 350) It is already known that responses are 
dependent on present ari^d past stimuli in a way detexmined by the current 
^ganization of the nervous systenf. jBut what has been totally neglected , 
is ^ that "stimuli depend on responses "according tp the current o rganization 
of the environment and the body in which the nervous system resides" . 
(Powers, 1973, p. 351), ; 

\ - -^ -I • ■ ' ^ ; , : . : 

A comparative -donsideration of some models of teaching points to 
serious deficiencies in a model which is solely a competency based 
approach to educati^* . 

A system analysis of human thinking, a feedback analog to thinking, 
implies that, while we^ can train for adaptive behavior ^ere the individual 
adapts to environmeht^l requirements) and while training is a necessity 
in education, it is noli sufficient nor is it the more interesting component 
of human behavior. It f)s Adapting behavior, where the individual dxanges 
the environment to suit his own requirement, that id the interesting behavior. 
This necessarily involves having the freedom of dJoice to enhance significant 
aspects of the environment to be acted upon. The cybernetic model allows 
for infinite alternative system capability. 

A coit^etency-based education is tllus a contradiction in terms. 
Competengy based training? Yes I But tiien we must be able to; allow the 
child t6' take or leave whkt the teacher or the teaching anachine or .the 
programme,d environment is offering. 

f ■ ■ , ■. ' . *^ 

It needs to bet reiterated that in behavior modification, tifansfer; 
and generalization effects are mumbled about. Furthermore memory is highly 
degradable. We have known this since Thorndike ' s ^days . Additionally if 
one is mostly interested in behavior and its external conditions one runs 
the risk of not focusing on'the inner man. And it is here that we must 
raise the question about education for moral behavior. 



Moral juagments and moral behavior, must be^defined as that which will 
work in the. absence of any' possible reinforcement; Otherwise, what has 
been accomplished? It csginot be indoctrination or conditioning , or 
suggestions f or proi>aganda (Scheffler, 1966); it is a matter of education 
for human understanding. (Steg, 1964) - 

/ There^are some further problems: * ^ ^ ' 

Bmphasis on competency based programs dpe^^ present the* jprx)blem of 
conformity, and/or capriciousness in c|tipiceS;' b| goal behaviors, :\ . ^ 

Training in behavior-management .tichniitSEiies may lead towardS^^^^<^ 
effective practice. As for educatiorC, lit cattnot even begin to make a » 
dent in it. Education takes time, "not pust; ia^^^y^^^ or five years', and it 
takes resources • All too often school si Aave^een financed at the expense 
of teacher salaries • ^ - 1 s t 

/4 ^ VTe t^/^ to have as many field experiences as possible involving 
children. We say that it is s&iply not enough to go through texts about 

. child development, that opportunities to observe and interact with 
children is ^solutely crucial, because We know that this is an area * 
where theory is relat|.vely unreliable, ab might ^ft^ell be said to be the . ' 

case with developmental psycholbgy^of th^ early years. Shall we now turn 
arbund and say we know enough to .categori\cally demand a qdmjpetency-based 
program? • v 

Alternately while we must emphasize that incoitqpetence results in 
poverty, that incomi)etence makes fo;i^ unemployability, that training makes 
for competence, however, performance outside one's interests and beyond 
one's competence makes for unhappy children and feelings of alienation,' 
rebellion or apathy. y 

All training is but a means, a tool. Bu^ eduqation cannot be confused 
with training. Education has ho end beyond itself, and growth and develop- 
ment no purpose other than more growth and development. Training is not subor- 
dinate to education. It is a tool in education\and which if diaj;xotomi2ed. . . . 
As D^ey so aptly stated: "...for the most part^^ adults have been given training 
rather than education. . .original plasticity i^ warped and docility , is taken 
mean advantage of. It has been used to signify not capacity to learn 
liberally and generously, but willingness to learn the. customs of adult 
associates, ability to learn just those special things which those 
having power and authority wish to teach... The most precious, part of 
plasticity consisting in ability to form habits of independent judgment and 
of inventive initiation has been ignored." (Dewey, 1922, pp. 96-97) 

Finally, let us remember, no competency-based critei^ia yill transmit 
the acquired values of oiar society which distinguish it from other "^societies . 
It does not enable the creation of values. " . ; « 



SUMMARY 



, Distinction can be made between learning as a training 
process and learning as new concept formation (development and 
growth) . ' ^ 



''Training is useful iA*the acquisition of skijl$. It^enlarges 
the automatic control\ mechanise field^of actiyity, - ^ 
Machines must only preWt- material that one i$ surd of so that 
the pupil is left the ^teedom essential for the for|n^|.an of 
"art images." 

Knowledge is impossible Without: thinking* 

Thinking is futile without knowledge, ^ ^ 

Goals are to be used for \focu^ing purposes only an^ ^pt become 
the overriding concern in\ education* , i ' [ 

Competency based criteria We oViJy relevant .to -tr^^ if they 

are an outgrowth of the inaiyidiuail's own activity-^- 
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•a •- ' 

14. . Dewey, 1934, p. 208 . . 
>15. Definition pf thinking: Analysis of doubt, oS disturbance. 

16. Choice as used hereafter refers to sequence of events which is 

outside previously experienced patterns. ;It is ^k;^be distinguished 
from previously established response jiattems or reactions. 
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extends his arm. In the case of the human, there would be understanding 
of the stick as a tool (there may be a breaking of a branch to use' the 
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